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Comparative  Ranging  Tests  of  3”/70  A. A.  Projectiles 
Types  EX  24  Mod  7,  EX  24  Mod  9,  EX  24  Mod  12  and 
Mk  34  Mod  1,  in  Guns  Tyce  G  Mod  7  and  11 


PART  A 


SYNOPSIS 


1.  This  is  a  report  of  tescs  conducted  for  the  purpose  of  investi¬ 
gating  the  comparative  ranging  performance  of  3V70  A. A.  Projectiles 
Types  EX  24  Mod  7,  EX  24  Mod  9,  EX  24  Mod  12  and  Mk  34  Mod  1,  in 
Guns  Tyne  G  Mod  7  Serial  No.  26741  and  Type  G  Mod  11  Serial  No.  24930, 
and  to  substantiate  the  previous  firings  in  the  Type  G  Mod  7  Barrel 
Serial  No.  24579.  ' 

2.  The  results  of  the  tests  indicate  that: 

a.  When  fired  from  the  3,,/70  Caliber  Type  G  Mod  7  Gun: 

(1)  The  EX  24-9  projectiles  gave  better  range  performance 
than  either  the  EX  24-12  or  Mk  34-?  projectiles. 

(2)  The  Mk  34-1  projectiles  gave  decidedly  better  range 
performance  than  the  EX  24-12  projectiles. 

b.  When  fired  from  the  3"/70  Caliber  Type  G  Mod  11  Gun: 

(1)  The  EX  24-9  projectiles  gave  better  range  performance 
than  either  the  EX  24-7,  EX  24-12  or  Mk  34-1  projectiles. 

(2)  The  Mk  34-1  projectiles  gave  decidedly  better  range 
performance  than  either  the  EX  24-7  or  EX  24-12  projectiles. 

(3)  The  British  complete  rounds  assembled  with  Primer 
Groups  No.  1  and  No.  2  and  with  projectiles  of  similar  design  to 
the  EX  24-9  projectiles  gave  range  performance  comparable  to  the 
EX  24-9  projectiles. 

c.  The  EX  24-7  projectiles  gave  much  better  range  performance 
in  the  worn  Type  G-7  Gun  No.  24579  than  in  the  new  Type  G-ll  Gun 
No.  24930. 
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Comparative  Ranging  Tests  of  3V70  A. A.  Projectiles 
Types  EX  24  Mod  7,  EX  24  Mod  9,  EX  24  Mod  12  and 
Mk  34  Mod  1,  in  Guns  Type  G  Mod  7  and  11 


PART  B 

INTRODUCTION 


1.  AUTHORITY 1 

The  tests  described  in  this  report  were  authorized  by  refer¬ 
ence  (a),  modified  by  references  (b),  (c),  (d)  and  (e),  and  by  the 
authority  of  reference  (f). 

2.  REFERENCES* 

a.  BUORD  Conf  ltr  Re5a-FBW* cmj  NP9  Ser  32545  of  15  Jan  1952 

b.  BUORD  Conf  ltr  Re5a-FB’/icmj  874-1(3")  Ser  33544 
of  5  Feb  1952 

c.  BUORD  Conf  ltr  Re5a-FF»7*cmj  NP9  Ser  36937  of  28  Mar  1952 

d.  BUORD  Conf  ltx  Re5a-JV<Wi vl  S74-K3")  Ser  41265 
of  19  Jun  1952 

e.  BUORD  Conf  ltr  Re5a-FBW*sf  S74-l(3")  Ser  41255 
of  25  Jun  1952 

f.  BUORD  Conf  ltr  Re3b-MAS/MRH* mt  S78-l(  56-3”)  Ser  41202 
of  24  Jun  1952 

g.  NPG  Recort  No.  942  of  7  May  1952 

h.  NPG  Retjort  No.  1011  of  18  Aug  1952 

i.  NAVPROV  3"/70  Ranging  Data  Sheet  No.  137  of  12  Mar  1952 

j.  NAVPROV  3V70  Ranging  Data  Sheet  No.  138  of  7  Apr  1952 

k.  NAVPROV  3V70  Ranging  Data  Sheet  No.  139  of  3  Jun  1952 

l.  NAVPROV  3u/70  Ranging  Data  Sheet  No.  142  of  16  Jul  1952 

mo  NAVPROV  3V70  Ranging  Data  Sheet  No.  143  of  5  Aug  1952 

3.  BACKGROUND* 

a.  Reference  (g)  reported  in  detail  the  initial  programs  of 
comparative  ranging  of  3V70  A. A*  Projectiles  Types  EX  24  Mods  7>  8, 
and  9  in  new  and  worn  guns  Type  G  Mod  7*  Reference  (h)  reported  in 
detail  additional  comparative  ranging  tests  which  were  intended  to 
determine  what  design  features  were  responsible  for  the  superior 
range  performance  of  the  Projectile  Type  EX  24  Mod  9  compared  to  the 
Type  EX  24  Mods  7  and  8  projectiles  in  new  and  worn  Type  G  Mod  7 
3°/70  caliber  guns. 
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Comparative  Ranging  Tests  of  3"/70  A. A.  Projectiles 
Types  EX  24  Mod  7,  EX  24  Mod  9,  EX  24  Mod  12  and 
Mk  34  Mod  1,  in  Guns  Type  G  Mod  7  and  11 


b.  Reference  (a)  modified  by  references  (b),  (c),  (d)  and  (e) 
authorized  comparative  ranging  tests  using  EX  24  Mod  7  projectiles 
to  substantiate  the  previous  firings  in  the  Type  G  Mod  7  Barrel 
Serial  No.  24579  and  to  conduct  a  ranging  comparison  test  of  3“/70 
A. A.  Projectiles  Type  EX  24  Mod  7,  EX  24  Mod  9,  EX  24  Mod  12  and 
Mk  34  Mod  1,  in  Guns  Type  G  Mod  7  Serial  No.  2o741  and  Tyoe  G  Mod  11, 
Serial  No.  24930. 

4.  OBJECT  OF  TEST: 

a.  The  object  of  the  comparative  ranging  programs  described  in 
this  report  was  to  establish  a  ranging  comparison  of  3"/70  A. A. 
Projectiles  Type  EX  24  Mod  7,  EX  24  Mod  9,  EX  24  Mod  12  and  Mk  34 
Mod  1,  in  guns  Type  G  Mod  7  Serial  No.  26741  and  Type  G  Mod  11  Serial 
No.  24930,  and  to  substantiate  the  previous  firings  in  the  Type  G 
Mod  7  Barrel  Serial  No.  24579* 


5.  PERIOD  OF  TEST: 

cl  • 

Date  Project  Letter 

Dates  Project  Modification 

15  Jan  1952 
5  Feb  1952 
28  Mar  1952 
19  Jun  1952 
25  Jun  1952 

b. 

Date  Commenced  Test 

12  Mar  1952 

c. 

Test  Completed 

5  Aug  1952 
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Comparative  Ranging  Tt  sts  of  3V70  A.A.  Projectile j 
Types  EX  24  Mod  7,  EX  24  Mod  9,  EX  24  Mod  12  and 
Mk  3^  Mod  1,  in  Guns  Type  G  Mod  7  and  11 


PART  C 


DETAILS  OF  TEST 


6.  DESCRIPTION  OF  ITEMS  UNDER  TEST* 
a.  Projectiles: 

Rear  Band  Rear  Band  Front  Band  Front  Band 
Type  Metal  Design  Metal  Design  Remarks 

EX  24-7  Gilding  Figure  2  .Gilding  Figure  2  EX  24-7  Stand- 

Metal  Appendix  (B)  Metal  Appendix  (B)  ard  Projectile. 

EX  24-9  Copper  Figure  1  Steel  Figure  1  EX  24-9  Stand- 

Appendix  0J)  Appendix  <J9)  ard  Projectile. 

EX  24-12  Gilding  Figure  4  Gilding  Figure  2  EX  24-7  Stand- 

Metal  Appendix  <£)  Metal  Appendix  0)  ard  Projectile 

with  four  (4) 
cannelures 
machined'  into 
the  rear  band 
and  straight¬ 
ening  of  the 
slope  on  the 
large  rear- band 
rib. 


Mk  34 

Mod  1  Gilding  Figure  3  Gilding 

Metal  Appendix  ©  Metal 


Figure  2  EX  24-7  Stand- 
Appendix  ©  ard  Projectile 
with  four  (4) 
cannelures 
machined  into 
the  rear  band. 
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Comparative  Ranging  Tests  of  3"/70  A.A.  Projectiles 
Types  EX  24  Mod  7,  EX  24  Mod  9,  EX  24  Mod  12  and 
Mk  34  Mod  1,  in  Guns  Type  G  Mod  7  and  11 


7.  DESCRIPTION  OF  TEST  EQUIPMENT: 

a.  Guns:  3V70  Cal.  Type  G  Mod  11  Serial  No.  24930 

Rifling  -  1  turn  in  20  calibers,  Uniform  Twist 
Rounds  before  test:  37  actual  rounds 

37.65  ESR  A  Do  0«002 

Rounds  after  test:  281  actual  rounds 

281.65  ESR  A  Do  0'.'003 

3"/70  Cal.  Type  G  Mod  7  Serial  No.  26741 
Rifling  -  1  turn  in  20  calibers,  Uniform  Twist 
Rounds  before  test*  33  actual  rounds 

32.77  ESR  A  Do  0'.'003 
Rounds  after  test*  108  actual  rounds 

107.77  ESR  A  Do  0'.'0055 

b.  Charges*  Cases*  Steel,  Experimental  No.  5  for  U.S.  Rounds; 

British  Cases  Lot  5  for  British  Primer 
Group  Nos.  1  and  2  (Table  II,  Appendix  (fljl 

Primers*  XC-M11  for  U.S.  Rounds;  XC-M11  Modified 

for  British  Primer  Group  No.  1  and  Primer 
No.  13  for  British  Primer  Group  No,  2 
(Table  II,  Appendix  (A)). 

10.11  lbs.  Powder  Index  HKPC-1  for  Gun 
Serial  No.  24930,  9*95  lbs.  Powder  Index 
HKPC-1  for  Gun  Serial  No.  26741  on  U.S. 
Rounds,  10.00  lbs.  2  oz.  15  grams,  Index 
RNP-293  for  3ritish  Rounds  in  Primer 
Group  Nos.  1  and  2  (Table  II,  Appendix  (A)). 

* 

Standard  oscillograph  and  chronograph 
equipment. 

1/30  sq.  in.  area  copper  crusher  type. 


Powder* 


c.  Velocity  Measuring 
Devices* 


d.  Pressure  Gages* 
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Comparative  Ranging  Tests  of  3V70  A*A.  Projectiles 
Types  EX  24  Mod  7,  EX  24  Mod  9,  EX  24  Mod  12  and 
Mk  34  Mod  1,  In  Guns  Type  G  Mod  7  and  11 


8.  PROCEDURE i 


a.  The  following  programs  were  fired  in  accordance  with  refer¬ 
ence  (a)  modified  by  reference  (b)* 


Date* 

12  March  1952  -  Elevations  15  degrees 

Guns 

Type  G  Mod  11  No.  24930 

No. 

Rds. 

Loading 
and  Fuzing 

Type  Projectiles  -  fired  in  alternating  five 
(5)  round  groups  (Table  I.  Appendix  (A)) 

20 

Salts  and 

DNP  238911 

Standard  EX  24-7  (Figure  2,  Appendix  (B)). 

20 

Salts  and 

DNP  238911 

Mk  34-1  Projectile  like  EX  24-7  with  four  (4) 
cannelures  machined  into  the  rear  band 
(Figure  3 ,  Appendix  (B)).  BUORD  Dwg.  982549, 
No  Revision,  Mk  34  Mod  1. 

20 

Salts  and 

DNP  238911 

Standard  EX  24-9  (Figure  1,  Appendix  (B)). 

Dates 

7  April  1952  -  Elevation*  15  degrees 

Guns 

Type  G  Mod  11  No.  24930 

No. 

Rds. 

Loading 
and  .Fuzing 

Type  Projectiles  -  fired  in  five  (5)  round 
.  groups  (Table  II.  Appendix  (A)) 

40 

Salts  and 

DNP  238911 

Mk  34-1  Projectile  like  EX  24-7  with  four  (4) 
cannelures  machined  into  the  rear  band 
(Figure  3 1  Appendix  (B)).  BUORD  Dwg.  982549, 
No  Revision,  Mk  34  Mod  1. 

5 

British  assembled  Primer  Group  No.  1. 

5 

British  assembled  Primer  Group  No.  2# 

CONFIDENTIAL 
SECURITY  INFORMATION 


7 


( 


CONFIDENTIAL 


NPG  REPORT  NO.  1070 


Comparative  Ranging  Tests  of  3"/70  A.A.  Projectiles 
Types  EX  24  Mod  7t  EX  24  Mod  9,  EX  24  Mod  12  and 
Mk  34  Mod  1,  in  Guns  Type  G  Mod  7  end  11 


b,  Reference  (c)  modified  the  comparative  ranging  tests  author¬ 
ized  by  reference  (a)  modified  by  reference  (b)  to  substitute  EX  24 
Mod  12  projectiles.  Bureau  of  Ordnance  Sketch  329480,  (Figure  4, 
Appendix  (B))  for  the  unmodified  EX  24-7  projectiles  (Figure  2. 
Appendix  (B))  throughout  the  remainder  of  the  comparative  ranging 
tests.  The  following  program  was  fired  in  accordance  with  refer¬ 
ence  (c): 


Dates 

Guns 

No.  Loading 
MSjl  fifldUEa&jflg 

40  Salts  and 
DNP  238911 

5  Salts  and 
DNP  239269 


3  June  1952  -  Elevation#  15  degrees 

Type  G  Mod  11  No,  24930 

Type  Projectiles  -  fired  in  five  (5)  round 
_ groups  (Table  III.  Appendix  (A)) _ _ 


EX  24-12  Projectile  like  EX  24-7  with  four  (4) 
cannelures  machined  into  the  rear  band  and 
straightening  of  the  slope  on  the  large  rear 
band  rib,  BUORD  Sketch  329480  (Figure  4, 
Appendix  (B)). 


c.  References  (e)  and  (f)  further  modified  the  cooperative 
ranging  tests  authorized  by  reference  (a)  modified  by  references  (b), 
(c)  and  (d)  in  order  that  the  relatively  larger  dispersions  obtained 
on  3  June  1952  (Table  III,  Appendix  (A))  using  Projectiles  Type 
Ex  24-12  Bureau  of  Ordnance  Sketch  329480  (Figure  4,  Appendix  (B)), 
compared  to  the  lower  dispersions  obtained  on  7  April  1952  (Table  II, 
Appendix  (A)),  using  Projectile  Hk  34-1  Bureau  of  Ordnance  Dwg, 
982549,  No  Revision,  (Kk  3*  Mod  1)  (Figure  3,  Appendix  (B»  might 
be  clarified.  The  following  programs  were  fired  in  accordance  with 
references  (e)  and  (f)i 
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Comparative  Ranging  Tests  of  3*770  A.A.  Projectiles 
Types  EX  24  Mod  7»  EX  24  Med  9,  EX  24  Mod  12  and 
Mk  34  Mod  1,  In  Guns  Type  G  Mod  7  and  11 


Datei 

16  July  1952  -  Elevstion*  15  degrees 

Gun* 

Type  G  Mod  11  No.  24930 

No, 

Bds. 

Loading 
and  Fuzing 

Type  Projectiles  -  fired  in  alternating  five 

mm??  ,  Appeals,  a  AIL.. 

25 

Salts  and 

DNP  238911 

EX  24-9  Standard  (Figure  1,  Appendix  (B)K 

25 

Salts  and 

DNP  238911 

EX  24-12  Projectile  like  EX  24-7  with  four  (4) 
cannelures  machined  into  the  rear  band  and 
straightening  of  the  slope  on  the  large  rear 
band  rib,  BUORD  Sketch  329480  (Figure  ~r, 
Appendix  (B))* 

25 

Salts  and 

DNP  238911 

Mk  34-1  Projectile  like  EX  24-7  with  four  (4) 
cannelures  machined  into  the  rear  bsnd.  BUORD 
Dwg.  982549,  No  Revision,  Mk  34  Mod  1.  . 
(Figure  3,  Appendix  (B)).  f 

Date* 

5  August  1952  -  Elevation*  15  degrees 

Gun* 

Type  G  Mod  7  No.  26741 

No. 

MS-a 

Loading 
and  Fuzine 

Type  Projectiles  -  fired  in  alternating  five 
(5)  round  eroucs  (Table  V.  Anpendix  (A)) .. 

25 

Salts  and 

DNP  238911 

EX  24-9  Standard  (Figure  1,  Appendix  (B)). 

25 

Salts  and 

DNP  238911 

Mk  34-1  Projectile  like  EX  24-7  with  four  (4) 
cannelures  machined  into  the  rear  band.  BUORD 
Dwg.  982 549 j  No  Revision,  Mk  34  Mod  1. 

(Figure  3,  Appendix  (B)). 

25 

Salts  and 

DNP  238911 

EX  24-12  Projectile  like  EX  24-7  with  four  (4) 
cannelures  machined  into  the  rear  band  and 

straightening  of  the  slope  on  the  large  rear 
band  rib,  BUORD  Sketch  329480  (Figure  4, 
Appendix  (B)). 
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9.  RESULTS) 


a.  The  following  table  indicates  the  mean  corrected  range 
dispersions  (D/R)  for  five  (5)  round  groups  of  each  projectile  type 
for  the  five  (5)  comparative  ranging  programs  conducted  in  accordance 
with  reference  (a)  modified  by  references  (b),  (c),  (d),  (e),  and  in 
accordance  with  reference  (f).  Detailed  results  were  reported  by 
references  (i)  to  (m)  inclusive,  summaries  of  which  are  included  as 
Appendix  (A),  Tables  I  through  V  respectively. 


f 

1 


Projectile  Type 
(Type  letter  corresponding 
to  type  letters  in  Tables  - 


EX  24-7  (Type  A  Table  I) 

Mk  34-1  (Type  E  Table  l) 
fiX  24-9  (Type  C  Table  I) 

Mk  34-1  (Type  A  Table  II) 

British  Assembled  Primer 
Group  #1  (Type  B  Table  II) 
British  Assembled  Primer 
Group  #2  (Type  C  Table  II) 

EX  24-12  (Type  A  Table  III) 

EX  24-12  (Type  B  Table  III) 
(Short  Nose  Plug) 

EX  24-9  (Type  A  Table  IV) 

EX  24-12  (Type  B  Table  IV) 
Uk  34-1  (Type  C  Table  IV) 

EX  24-9  (Type  A  Table  V) 


Mk  34-1  (Type  B  Table  V) 
EX  24-12  (Type  C  Table  V) 


Five  (5) 


Round 

D/R 

.  ill 

Type  G-ll 

4 

1.81 

24^30 

4 

0.80 

it 

4 

0.42 

Type  G-ll 

8 

0.49 

24930 

n 

1 

0.35 

» 

1 

0.34 

Type  G-ll 

8 

0.96 

24930 

ti 

1 

1.18 

Type  G-ll 

5 

0.44 

24930 

ti 

.  5 

0.81 

it 

5 

0.54 

Type  G-7 

5 

0.35 

26741 

H 

5 

0.57 

O 

5 

1.16 
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Ki 

CONCLUSIONS 


10.  As  a  result  of  the  tests  conducted  it  is  concluded  that: 

a.  When  fired  from  the  3V70  Caliber  Type  G  Mod  7  Gum 

(1)  The  EX  24-9  projectiles  gave  better  range  performance 
than  either  the  EX  24-12  or  Mk  34-1  projectiles. 

(2)  The  Mk  34-1  projectiles  gave  decidedly  better  range 
performance  than  the  EX  24-12  projectiles. 

b.  When  fired  from  the  3“/70  Caliber  Type  G  Mod  11  Gun: 

(1)  The  EX  24-9  projectiles  gave  better  range  performance 
than  either  the  EX  24-7,  EX  24-12  or  13c  34-1  projectiles. 

(2)  The  Mk  34-1  projectiles  gave  decidedly  better  range 
performance  than  either  the  EX  24-7  or  EX  24-12  projectiles. 

(3)  The  British  complete  rounds  assembled  with  Primer 
Groups  No.  1  and  No.  2  and  with  projectiles  of  similar  design  to 
the  EX  24-9  projectiles  gave  range  performance  comparable  to  the 
EX  24-9  projectiles. 

c.  The  EX  24-7  projectiles  gave  much  better  range  performance 

l  in  the  worn  Type  G-7  Gun  No.  24579  than  in  the  new  Tyoe  G-ll  Gun 

No.  24930. 

ir 

i 

it 
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